Stimulation and desensitization of tissue plasminogen activator release from human endothelial cells.
Tumor-promoting phorbol esters and histamine induce tissue plasminogen activator (tPA) release from human endothelial cells in a dose- and time-dependent manner. Phorbol myristate acetate (PMA) and phorbol dibutyrate (PDBu) increased tPA concentration in the culture medium by eight to 12 times after 24 h with half-maximal stimulation at 13 and 55 nM, respectively. Maximum release by histamine was only half that of the phorbol esters and required 18 microM for half-maximal response. Kinetics of enhanced release was similar with both types of agonists: a 4-h lag period followed by a period of rapid release (4 h in PMA-treated and 10 h in histamine-treated cultures) followed by a decline toward pretreatment rates. The PMA and histamine effects were additive while histamine and thrombin, which also stimulates tPA release in human endothelial cells, were no more effective together than they were alone. Exposure of the cells to PMA, PDBu, or phorbol 12,13-didecanoate caused a loss of responsiveness to second treatment of the homologous agent that was time- and dose-dependent, sustained, and specific to active tumor promoters (half-maximal desensitization = 52 nM PDBu). A partial desensitized state was also established by histamine which resulted in a 60% lower response to a second challenge dose. Histamine-induced desensitization did not interfere with the PMA response. However, PMA-induced desensitization caused a 75% loss of the histamine and a 67% loss of the thrombin effects. These studies indicate that tumor promoters are potent agonists of tPA release from human endothelial cells and establish a desensitized state to further stimulation. Treatment of these cells with histamine has similar effects which may be mediated at least in part by pathways common to phorbol ester stimulation.